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(54) Vfmn&m GaN*¥3W«S**^ 



(57) [SSfc] 

IS®] G a N&mMWt-VXtt&f- h<0&& 

GaN^*m^e>«:6l*Kyhd im&hxfmz 

b 1 tfgftggft? k * h zm^mto&ti* $ wmz 

(Dffitf, (dl, Bl)-(d5, B5)0)±$\Z2® 
Ot^£ftTfc*GaN*<^Mfi^Ky h&itL 



s 




1 aaaa » p«* 

6 pfl3>*«*>a di-di *»tf)ft-fK»h 



(2) 

1 

[&#£l) TIB (i) <DG a Nj&g) »fiflfr K2Lk 
GaN#Wft&#3&*. 

(i) G a N^m^^^e^^gj:AlO±ffi&^- 

(b) *fflEl^^ 

(B) ®±ffi€:«rfcJC^-^ffifc"r«»»JjgU© 10 

(b) ow^t^yssn. zwc*ot«m 

[SS^2] ±ffiG a N&0>#fiJ» K>y h#i&££ 
V*T, #®O)4^0fi^K'y h<DTf"&£* (B) 20 

<^)^^^cov^T^ij^$hi:U ittis (B) cofttf 

S*h^h0^<D&£v^&& P 0. 5 

nm^hS50nm, 0. 5nm$w^2 0 0nm, 1 
06 cm-2$p^l 0l3 C m-2, T'fe-Sff^l IB®© 

(a) tfmio>m®v>9 : 7v\:BT'$>v* 

%LWL<n&m (B) <D±lC$e>£^20>£^0>*:7 

* \?j3tfim*>*x^&mm 1 sb8©g a N&¥g# „ 30 

[f&#£4 ] _hfBG a N&0>#ffi&* hJS&Kfc 
V*T, *a©ft7-Kv MCfflv^ft6GaN&tm&K 

SGaN9iWJ^-Xtmi:«}:^i:bT, htff* 

£*-*tm*:*<Tfa 0i) m&&&&mtz*m 
ai) K-xfi<m®m*mttt**$*&ffi®& 

[000 1] 



4$§8¥l 1-354 839 

2 

^Jhjy. himv&* *<0\zlgftb. 
[0002]" 

[tfefw>atg] GaN^^^ii, mmmmyt 

#4*- K (LED) ftfc(D fet^CTBAKfiS 

[0003] GaN&£^^fcfrT*ti, 

ft*fctf>i:LT, 5fcOT GSttE) KInGaN©£* 
#F^£M^fcfc<0ff&*. InGaN£MVvcfi*# 

gg^i% feyjis4fc»bftTfe »j. I n G a 

[0 0 04] I nGaN£*#p/g4n&g*h>hlftfc 
gf&li, InGaNg{*:OffiaiCJ:oT^C#«i-S 
fctf>T*&S. f&k GaAs^(D*mt'lt Kv M#fl 

ot, ^^comi:C^^te?3^<B&#fcG 
a N#¥#ft h> h LTMHKKj«S-6fc* 
Ztimbfrtkitz (Appl.Phys.Lett.69(1996)4096 
) . Z0>fi? MM®**-*/*)*. ItlBInG 
aN^>, GaAs#£fctt6a*Ky h<^^tt^< 

[0005] 

Uffltf&&V*$£*&mR ±SSff>*$K* GaN 

fr£fco*C^£. LfrU ZCDGaN^Ofi^K? h& 
fflv^TGaN*«3W?-S:«Wtt6fe^W3; *fc fi 

[0006] *im®m\t* isvmzmis* Ga 

J: »;iffiW«eG a N^^^$:«l«t«>3i:tC$>«>. 
[0007] 

[^S^j^tefe«)«>#S] *»GaN^ft 
(1) Tffi (i) cOGaN^^fifi^h^y h^iS:. 



(3) 

3 

(i) GaN**rafre>a*$s£J5 (a> oi&z*- 

frgfiE (B) w^t^u^^tu r*ucj:o-m 
^ (A) iiicji, fi^KyhdfoSE (B) t<m* 

^&6^^c^mj3J:t;^n5:SiWit^^ (B) 

' GaN&0>#m&?-Ky 

[0 0 0 8] (2) ±fflGaN#0>#fi3^Ky hftiS 

(B) ©JB^ffiCoVvc«35ShfcU $&SJg (B) 

0. 5nm^h^50nm, 0. 5nm^w£200n 
nu 106 cm-2^ P 51 0l3 cra -2 T*&£±IE 20 

( i ) faefcac a Nfrtmftmm*. 

(0009) (3) JJBGaN&O^Mfi^Ky him 

\zmz&&M (a) ^i©»i©f7^hTO 

%±®<D&&M (B) OLttC;*e>IC^20>egMtf> 

[0 0 10] (4) _hBBGaN#<D#Mg^-Ky h1fflk 
KfcWt. &®0>fi*Ky hKE^«bft*GaN&tm 

JOT rKyhtifli kW. W<-^iBfcft*fi 

^Kmv^ft*GaN*tm&, 30 
fcpfc&fc©fc*6. Ky htm*:*-***** 

tffTIE (ii) (^Sl^li^fei-ffift^feU. 
K-Xffi(^®t^T>^"9— 7 7 * * y MC<fcoT 

^tSi^ftfcrfcic^oT, Ky ^WW^-aBC 

»Ky b£bT^Lfcfc0T*&S±ffi (1) fEfttf) 
GaN*¥&#«#&*. 

(0 0 11] (ii) *-*ifi0*iffl»&*fcS*** 
5«WOTfeJS1\ifcfc<K'<-;*ffiJ:lc Ky htm 

[00 12] 

ne±IE (i) ®GaNfc©Mft*KyMKSfc*Wfc 
tft6J90ft?-Ky Mt G a N**m*e>**ft&B 

o±ffi (fiPt>, ±ia (i) terns*-*®) ±KU G , 

a fflfflfefiy Ky h LT^tfia-ttfet»OTA ^, 
fe£U Ky h4Mfctt» ±12 00 <»® 
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Ky Miflfclt 'J>fc< *:fc*<0g»:fc 
[0 0 13] £lCGaNJMmT**'<-*WW:Ky 

*-77^*>h©ff«»CMGaN«SSftlBMf©« 

[0 0 14) J^i^jcj^^^®±^fi^Ky^ 

&Sm t bXG a Njg^ffi^afeSglB) fcjjjfc 
*?^®5^^BTSiW^®^la^]^^iji?W^ 

'"(B) t(D*B£tffc, ±13 (1) 
l/T*«K«BU ^CIifcV^GaN&0>#MiH-K 

[00 15] 

^OLED^mtVX^bX^. (SJ0(DLEDti, K 
&g«l±lC GaN»tm^&«:MA)3«:ARMtfi 
3iiTSl*fitu M<Q»Kyh«BI3fc«iOT# 
S tcfe&Ls Z tMZ p «^>m^ 6 i: n Si« 7 
KHTmbfe*;OT*)6. #S0fi*Ky H8&3 
It 5©<^5g«:«^LTV>6. M2lin^3>^^h 
JS5ttpfia>*^hJ5, »4ttpffl*9y KJS* 
f^0(^T*lt #S0fi^Kyh«B13tc 

^ 5 y KJB 4 icmi"6 n^^ 5 y KJSfc UT©t9flO«: 
[0 0 16] EH009JCfcWe€»S (P& nfi) 0 

±r&s§9^it era&««t«»fc«)©36nx±®a* 

*^e>, «fi«R««:nffltU±JH«fepai:1-6H«tt 
3&%)CDfcftoTV^, ifc, [SIH<^T'li> ^SS«I- 
WyT47&8&m m^X&), ^2£0± 



(4) 

5 

ti*. ztitmemzmfrmtz. p/ 

[0 0 17] **»K»MBttt. G^Njfeflftfrfr 
j gxfe* .. Zt\t>\t±XG aN^jffifrfrfrSfrOXfe 10 

y^Jlfc<Z>ffi£18fcLXgrt.6. 
[0018] J^a^^^BlOiffi^fe 20 

£*-*®fcLTmXfi^h>bd2£7&£U :in£ 
««tefc*X*irv:/£B 2 &J&&S-fr6i:V^8W& 

(d K Bl) - (d5, B5) tLX, 5©£X'$ 
MJ»KvMII»i:fcoXv^. 

zacft&x, fc£*t#0>teiatc&£bx<fcK 
[0 0 2 0] 0 1 0MX'\i. JsrfMoy&Ekffi a tfiffr i <r> 
mm (nSD <D*5y K/gi:LX»tebXfcU, 

icm2o^^ (p§Q 0**yKJS4#ioa.&ftxvt 

[0 0 2 1] 02 (a) ©fljTtt. &T%<D&mA 
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[0 0 2 2] 02 (b) (Dflfti, Mfi?FyMfl9i3 
(B|^fcflS*5y K/3J^*ft*^&oX, &TE<*> 
««f A#nffl*?V KJB. £±©0>$£.&EB 3#pS 

X&oXSV>nMfcfcoX^6. 
[0 0 2 3] £&0>M-\ : yhKm^tlZ}!2±3®- 

oX^Xfc«fcv*. 

[0 0 2 4] *«W©GaN3WWHimc«^6»n6G 
aNAtmaitt. ^Inx Gay A1 Z N (0£X2s 
1, 0SZS1, X+Y + Z-l.) "CttJfe 

SftSfteflrtWW**. fc*Tt»G a N, I n G a 
N, A 1 G a N^mffl^^fc ttm^. G 

U Ky bgg^A l y G a fl- fl N fctSffl^fr 

[0 0 2 5] Kyrtiffctt. WM> 9&&9L**9* 

[0 0 2 6] ^-Xtm, Kyhtift **y7 
tm0>5t><Dl&±0>*)<Z>K\'L $e>tC. B, As, P 

&t>mwM> ivxt<Dymkis%2-ex%&\ 

[0 0 2 7] fl*oft?Ky hflWttfc &$K>J&B& 
ff4CJ:?XM&* #®<fcfc ¥$3K*:fc*. 
[0 0 2 8] i(DGaN*<Z>#Sfif»Ky bflKi&lffitt 

[0 0 2 9] ffl^rflDfi^Ky MD*32li. »Kyh 
fctflRTfc*. ffl^Ofi^Ky hO^Sl^ 



7 

[0 0 3 0] ft?Kvh©»Sh, ffiwfct fflbKtt 

r*l*>tt#lC0. 5nmRl:T*&*Xi:tf 

®$htt5 0nmJ^T. $|wW;200n 
mOTtf#£U^ ftot* 0. 5nro£h£50n 
m, 0. 5nm^wS200nm, tWtL^tmt* 

[003 1] &m<D'<-zm\Z&VZ& : f-F+J h£M> 

[0 0 3 2] fcgptt, ft?Kv Molofr&OAft 

Stf, J^Kvhn±MIv^lclMl/^J:^lci0i3 
cm-2«Ti:«i4:3Wff*U>. «oT, 10* cm 

-2g p £ i oi3 c m-^mt L\^im£%&. 

[0 0 3 3] JbiaS^KyMDfiSh/fSw, ^Sp^ 

R (?5*fi) , G GBfe) , B (Wfe) il£fc*<fc^ 
[0 0 3 4] ^®<0{t8iS:SHbS-&S^<^bO^ 

[0 0 3 5] ±IBSW!»CJ:6GaN*^fift?Kyh 
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[0 0 3 6] ^M^S^^bl^Jj^ii^-i- 

fi^-gg ^ X ®C7 7 7 * * > h fefWBS 

,= 5¥HST X® i: 7 7 7 * * > h i: 

MOCVD&tCiioT, A 1 G a NjgMJdBfc^-^ 
@fc bTG a NCDM* Kv h $:^1-«>^Tfenil 
MOCVDlgBWT'A 1 G a N£fiJ§JW«l/fcfc, & 

MAM**. 
[0 0 3 7] 7>*tf-77**>hfe#*tt*:l>T& 

flAH ^h*x*iW/*:>*7:>**- 

[0 0 3 8] 7y±£r5L7$JL> h£ UTJBvy&ft*. . 
CT A 1 G a NMMilCG a Nfft^^^ktSL 
2 H6 , 

9hOMfl)M^ll 7>^-77^*>h©m 

OCVD, MBE<fcif*We>n6. 
[0 0 4 0] ^SSSli, G a NJMfitfJ&ft«rfB&%» 
OT**U«<, IUH «a£*»e>GaN*«fi«:l« 
S^IRkUMdnTV^. *7T-f7. SiC 

fcfrTfc. ^77-f7©C]R AE 
6H-SiC^K, «ICC1fi*77^7ttfiBW*0 

jRJWKy^S^CWav^jjgfntefe^ZnO, MgO 

1 N^DA'y77-^&ia^fct)0T'feoT : bH 
<, SfeKlttGaN^fiOWmfeillSWftSfeO-T? 

HlOWTtt. ISBi:ft6-9-77>f7«fiS« 
la±JC «M6tt€:i»»t6fe«>©/W77-Sl 

[004 1] 

tt (d 1, B 1) - (d 5, B5) <0S&£LTmt*to 



(6) 
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10 



mm^^ m<D*vy7mit±rAiQ,i Ga 

40tmii, ^JCAlo.l5Ga 0 .85Ni:bfe, 

[0042] [&&m.i<m&i &b£&0>&&g& 

a£M0CVD3£©l*JlC&SU 
®&T"C1 2 0 0lC£T*imU -fr-Vfl/X*/^:/^*: 10 
tfofc. *<Z>&^&5 0 0T;£T-TtfAljgCm:l/T 

yt)**fr7n>$.-vk (ottma) , nmthx 

' 7>*-7&S&U A 1N{KS/W:77-Jgl b&30 
nro#££it j&Sg£l£#k. 
[0 0 4 3] (n^3:/**Wl20>J&£) 
lOOOTXlfc&U GaifOftfcLTMJ^VtfUtf 
A (TMG) , NJ^fcUr^-?, K-'I^MK 
WtLTi/^yZfaU ngGaNn:/** M§2£3 

[0044] c^fis^K'y hims<m&o 20 

0^A0^^;^SS«:1 lOOTCfcU TMA, T 
MG, T>^-T> K-^bE^tUTi/5>«:#«& 
U n^AlGaNlA^O. 5 Mmjfc&Sitfc. 
0A^ n^7^KMi:tT(7)«IIIS:^-rMT*fe 

[0045] ©^ajis K-^®) o>$mtim\&& 

iSSSrl OOOTCilU H2 Ur fcl/txh 

[0 04 6] <3>liaBCD£^Kybdl<DJ&£;TM 30 
G, 7>*x7£&*aU *-*BO:K: OaNfl?Ky _ 

6nnu <@wCD^»4 0 n mt'ifeo tz. ttz. 

m±Kmz&*Fvho>mm&^ bps* 

fiSSl^fey^fi^K^hCDSO ptt, 3X109 cm 

[0 0 4 7] @>18g0>**y:^B 10Jgfifc;#&& 
g^llOOraU TMA, TMG, 7> : £X7&& 

&£ft*«J:e>» JSJUOnmOD^-Vy^lBBlfertfia 
[0 0 4 8] (B)2aeai:©^fiX; ^rW^C0±®$: 

[0 0 4 9] (p^5yK|4(^fiK) J&£IB£&1 
1001Ci:U TMA. TMG. T^^-T, K-/X> 
h 1E?4 LT tr^ 2/ ^ D ^ > ^ ^xx;i/ v y ^ ^ A 

(CP2Mg) £&£U p§5AlGaNJg4£0. 5 50 



[0050] iv>m3>z>?hB5<m&Q 

lOOOlCfcU TMG, 7^X7, fc«fctfK-/t> 
hJKS4i:tTCp2 Mg&^U pIGaNn^i' 
h/g5&l/*rof£B$-»±fc. 

[00513 (@@cw^^o ^^e^emuffl 

ofc. pg3>^^h^5©J:lCp^m€S6$: 

^p^fcfi^-Ky hfi»g(0-m$:X7f->^*U 

f&U LEDfcbfc. 
[0 0 5 2] *0LEDfe, To-1 8*7\k£tCV£ 
VhU 2 0mAT*(3WtSO^^ofci:r5, 15 

[OO53jtt®09 

©Lfc. dOLEDCoWC. ^^lil^lC2 0m 
AtfiMti^fcffofefci^ 7 5mcdT'&o 
fc. 
[0054] 

[&9!0>£&&] *«^G a N*«3^-?Hi. G a N& 

jffiE>WgH«:K£U *«o«^*JC-3V^Tt»®«c 
(B^t^t0flSH*lCj:oT, *y»l«fcGaN*»ft 

[HI] *«^<OGaN*$BW?<0^«:^tWSBBI 

JgA, B 1~B 5IC/>^f->y&JgbTV^. 
[02] #Mg^Kyh«RS<5!>ft^^t»f^^ 

i 

3 #1»K*H«» 
A nI^7 i yK® 
dl~d5 £J5tf)§^Kyh 
B1-B5 &®ff)**v'7M 

4 pS^7 7KS 

5 pS^>^^b^ 

6 pSH$§ 

7 nm& 



(7) 
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[02] 



<•) 





(b> 



p8?9t Kf 


r^BI 
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— B 1 










1 tSABtf 

6 pC3^?H 



T sfiti 

A oB>9tK« 
BI~B5 #8»**»?l 



3 yi/7-K*&C0^3-2 



«P^#rlJ^4Ta3#ifc 

(72)«^# mil hot 

m%&ftrm&l 4 T B 3 #Jfc 

(72)#$# H£ Hf 

«JI^#rp1fiK4TB3#ifi 



